
FEBRUARY, 1923. MONTHLY WEATHER REVIEW. 71 

WSCUSSION. 

C. F. BfaRvrN, Chief, G. 8. Weather Bureau. 

The note by Professor Simpson is most timely and 
appropriate, with reference to opportunities of employ- 
ment in meteorological lines of pursuit. The Chief of 
Bureau is pleased to encourage to the greatest possible 
degree the attainment of ualifications in meteorology 

ever, it c f  oes not seem amiss to say that under the sched- 
ules of the reclassification of Govenment employees the 
range of salaries is from $1,600 to maximums of $5,000 
or $6,000, but it is quite obvious that the hi her salaries 

and occupied with difficult and specific lines 01 work. 
The greater number of employees of the Bureau are 
expected to perform extremely im ortant duties in the 

with forecasting, the conduct of stations in large and 

for pros ective service in 7l t e Weather Bureau. How- 

go to .a limited number of persons peculiar 5 y ualified 

administration of field work of t% e bureau concerned 

small cities, and the performance of a daily program of 
service to the public. Technical educabon, together 
with esecutive ualificatioiis and keen business sense, 
are essential to t R e highest share of success. 

I t  should not be supposed that employment in the 
Weather Bureau carries with ita an assignment that 
represents oidy research work or inveatigation. How- 
ever: notwithstanding this, the salarg compensation for 
tho effective erformance of the immediate responsi- 
bilities at  fie1 Y ststions, is attractive, and the tour of 
daily duties furnishes opportunities for those so qualified 
to en age in the pursuit of minor meteorological, climato- 

%he foregoing comments are submitted mtli the belief 
that young men who are iiiterest,ed in the science and 
practical ap dictition of meteorology to human welfare 
will find a fiefd of o portunity and pros ect in the Weather 

genialit,p and advantage. 

lo ica 7 and forecasting researches whenever possible. 

Bureau that can R ardly be surpasse 8 elsewhere in con- 

VALUES OF T H E  SOLAR CONSTANT, 1920-1922. 

By C. G. ABBOT and Colleagues.' 

[SmithsonIan Institution, Washington, D. C.. March 3, 1!323.] 

INTRODDCTIOX. 

Hitherto the Smithsonian Institution has promoted 
these researches on solar variation, as we iiiay say, in 

dences, all pointing t.0 the conclusion that t,he sun varies, 
and that its variations may be of import.ance for meteor- Convinced of the unsuitxhility of Mount Wilson for a 
ology. But these variations are of so small a percenta e solar constant stration t.0 be occu ied the entire year, 
ran e that it is only barely possible, by the most care P ul inquiries were made t.hrough the up nited Strates Weather 
wort in the most lavorable climat.es, to i n a h  absoluk Bureau as to t-he most fa.rorable station to be occupied 
determinat.ions of the solar const.tnit of radiation suffi- in t,he United States. The desired ualities were (1) 
ciently accurate to reveal them. Evidences of soIar cloudlessness, (3) uniformity of sky, 73) high elevation 
variation collected in Voluiiies 1x1 and IV of the Annds ttbove tlic surrounding count.ry, (4) accessibility and 
of the Astroph sicul Ohsenmtory seemed t.0 have great. liabit.abilit4y. 
probability. 8 u t  the large espense, the sacrifice which Professor Marvin. Chief of the Iinit,ed States Weather 
the work cost, and t.he man years which we have. de- Bureau. very he1 fully ordered a special research in 

that no one of these individually hardly conclusire evi- l)y Mr. Edgar H. Fletcher, assistarit observer at  Phoenis, 
dences, or even all of them together, could take away Ariz., to prospect for a suitable mounttiin location. He 
a load of deep anxiety. We could not help carrying in reported u on the following locations: Table Top Moun- 

should in the end prove wasted, except for the uninspir- Penk, mar Ajo, tiriz.; two peaks near ohawk, Ariz.: 
in result of proving a negative. the Chocolate Mountains. nen.r Tuma, Calif. : San Jac.into 

%his is now past.. We present, the followin results Peak; the Calico Mountains, near Daggett, Calif.; Old 
with confidence that they leave no reasonab f e doubt Dads Mountain, near Ht@a.d. Calif.: Sugar-Loaf Peaks, 
that the solar radiation varies, and t.liat good work in near Barnwell, Calif.; hessler Peak near Cima, Calif.; 
well-established stations may be carried on with a con- Crescent Peak near Crescent. Ncv.; Mount Harcpa Hala 
tinuously high-enough degree of accuracy to determine near Wenden, Ariz. 
the variations. Confidence may now be assured tliat. .lft.er consideration the stations Cima and Bagdad, 
future ,observations at our two stations in the opposite Calif., and Wenden, Ariz., were selected 11s lying near 
hemispheres will accord even better than those made accessible mountains mliich seemed most promising of 
hitherto, and that they will disclose considerable varia- those proposed. Chief Marvin caused daily observations 
tions of the sun. Arrangements are now completed t.0 of the amount and kinds of clouds. direction and velocity 
carry on these observations for several ears. of the wind, a.nd visibility of the mountains to be taken 

This is our part. We think i t  will 55 e an interesting near Cima, Bagdad, and Wenden tit the hours 7 and 9 
and profitable task for ineteorologists t.o examine ~ h ~ t  a. in. noon and 3 itnd 5 p. m. These special observations 

were commenced in December, 1919, und continued until 
w i ~ g " ~ ~ ~ " $ ~ ~ ~ o ~ ;  A. ~ ; M g ~ ~ ~ j . s ' & h ; ~ ~ ~ e ~ , i , ~  December, 1920. By June, 1920, it, seemed clear that, 

that th% names are entitied to coeuthorshlp. %% d y  to avoid cumbrous dtatim on the whole, the station on Mount Harqua Hala, near 
that the are omltted in the hegdlag. only iLS valuable and indispensable for the resecrreh has been the conscientious Wenden, A r k ,  had proved most advantageous of the 

m u g  and enthusiastic work of bfessrs. A. m e r ,  P. E. QreeleY, F. A. G M e Y  mountain statiolis considered, and the Smit,hsonian In- EQ. M. bond and MLss M. A. Neill. 
We owe basid& much to the helpof the WestberBureaus of tbe United states stitution ordered the construction there of a suitable 

ohserving shelt.er. The originnl huilding. comprising two Chlle, and Argentfas the Chile Exploration Co., and t o  many citizens of Wended 
Adz., especially Mr. *. B. Ellison and Mr. J. E. Matteson. 

effects such solar variations produce on t,errestrial weat-her 
conditions. Whether they will prove important fore- 
cctsbing evidences, the future will disclose. 

faith. There were, to be sure, many fragmentary evi- THE NEW STATIONS. 

voted to it, combined to swe T 1 so heavy a debit. account. coniiection wit.11 t, P ie mtit.ter. Two journeys were niade 

tain nnd A 2 ontezuriins Peak, near Marico R, Ariz.; Black Kn the back of our minds t.he misgiving lest. this cost.ly work 

41508-23--2 
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Cima Calif ........ 
Ba& Calif ......... 
Wend&, Arlz ........ 
IndeEdence: ..... 
Nee s Callf ........ 
Flagstah Ariz ........ 
Phoenix.'Ariz ........ 
Yuma, Ariz ........... 
Clma .............. 
Bagdad ............... 
Wenden .............. 
Cima .............. 
Bagdad ............... 
Wenden .............. 
Independence ......... 
Phoenlx .............. 
Yuma ................ 
Cima .............. 
Bagdad ............... 
Wenden .............. 
Cima .............. 

Flast,tafI .............. 

Bagdad 
Wenden 
Inde dence 

............... .............. ......... 
N e x  ............... 

stories. one below ground. the other above ground. is 
shown in Fi 

We publis ed a summary of solar-constant values up 
to Au ust. 1920. in Volume IV of the Annals of the 

Mount %ilson. Calif., Hump Mountain. N . C., and 
Calama. Chile . In September. 1920. the solar-constant 
apparatus which hdd been for 15 years on Mount Wilson 
was removed to a new station on Mount Har ua Hala. 

been for two years at Calams was removed to a new 
station at Montezuma. Chile . The stations were both 
erected with funds supplied by Mr . John A . Roebling. 
who initiated the removal idea . 

ublished 

Values observed tkere have been published at somewhat 
irregular intervals in the same journal . 
nearly 500 days of observation have occurred there . 
We have now completed the discussion of these results 
as farasSeptember20.1922 . At that date improved appa- 
ratu : was substituted and the bolographic spectrum 
definition brought up to be equal to that a t  Montezuma . 

January 1. 1923. a revision of the computing Beginnin2 data use at Montezuma was introduced so as to brin 
every detail of the work at the two places into accorf 
Hence. from January. 1923. we expect to fmd the results 
of the two stations in sloser a reement than ever hitherto. 

months so as to redetermine the systematic errors which 
ma have altered with these changes . 

'&he present publlcation is an account of the selection 
and construction of Mount Harqua Hala station. a dis- 
cussion of the systematic errors of its observations. and 
a summary of the results of both stations up to September 
20. 1922. when the change was made in the apparatus at 

gh" . 
Astrop a siea2 Observato y . These included values from 

Ariz., and in August. 1930. the apparatus w 9n ich had 

in the MONTHLY WEATHER REVIEW for Decem f er. 1921 . 

has been published from Mount Harqua Hala. althoug % 

An account of the Montezuma station was 

Hitherto nothin 

but before publishing we sh f 1 withhold them for several 

h 

7 a . m  .. 9 6 
do .... 4 7 
do .... 8 6 

5 a .m .. 14 16 
do .... 26 22 
do .... 17 13 
do .... 15 8 
do .... 22 17 

98.m .. 7 6 
do .... 4 6 
do .... 6 6 

Noon .. (I 5 

do ...., 6 6 
do .... I 6 6 
do .... I 3 1 
do .... I 8 7 

3 p . m .  4 3 
do .... 5 4 
do .... 6 5 

5 p  . m . 

do .... 
do .... 

do 
do 
do 

do .... I 4 4 

.... .... .... 

TABLE 1.-Number of aayS with cloudless sky . 

I 

Suma ............... 
Cima .............. 
Wenden .............. 
Independence ......... 
Bagdad 

Phoenlx 
Yuma 

............... 
.............. ............... 

.do. ... 5 

do .... 
do .... 
do 

.do 
.... .... 

.. 

b a a  $ 3  
s E t i  o z c l  

21 21 
12 12 
14 20 

2 3 2 7 2 9  
14 23 
19 23 

12 10 
18 17 
12 17 
14 7 
17 16 
20 12 
15 16 n 26 
11 16 
14 18 
19 19 
14 19 
12 7 

16 19 

... 

2 6 2 0 %  

m m n  14 19 

20 19 24 11 

191E 

13 

17 

20 
P 

.._. 

15 .... 
16 
16 .... 
15 
18 
21 
23 
14 _ ... 
15 
16 ... I 
19 17 
20 

Needles ............... 
Fla@t+ .............. 
Phoenu .............. 
Yuma ................ 
Cima .............. 
Bagdad ............... 
Wenden .............. 
Cima .............. 
Bagdad ............... 
Wenden .............. 
Independence ....... 
Phoenix .............. 
Yuma ............... 
Cima .............. 

do ..... 3 
do .... 18 
do .... 16 
do .... 27 

9 a  . m .. 9 
do .... 4 

Noon .. 9 
do .... ! 4 
do .... 7 

.do. ... 13 
do .... 10 

.do .... 16 
3 p . m  .. 5 

do .... I 8 

Bagdad ............... do .... 
Wenden ............. .do .... 
Clme .............. I 5 p . m  .. 

6 
6 
9 

9 
l3 
17 
10 
12 
15 
16 
15 

14 
15 
20 
16 
15 
21 
15 
18 

. . 

5 
b 

170 
152 
188 
205 
301 
190 
163 
272 
146 
144J 
179 
128 
116 
168 
110 
109 
217 
111 
110 
173 
121 
114 
107 
S9 

207 
102 
114 
187 
A 
73 

125 
58 
71 

152 

.. 

- 

. 
319 
. 

a I 
. 
9 
9 

11 
16 
29 
20 
22 
29 
10 
10 
11 
7 
6 

14 
13 
12 
14 
8 
6 

14 
8 
8 

14 
11 
20 
11 
10 
14 
6 
6 
9 
9 

10 
11 
. 

1920 
. 

d 
E 

21 
22 
25 
17 
28 
1s 
17 
n 
20 
17 
24 
18 
15 
22 
9 

14 
25 
16 
15 
21 
11 
14 
21 
B 

IS 
9 

16 
21 
14 
10 
19 
4 

12 
20 

. 

. 

. 
!!i 
R 

k 

15 
I2 
16 
17 
27 
22 
19 
29 
14 
10 
16 
14 
5 

14 
7 

12 
19 
12 
7 

16 
13 
7 

23 
7 

17 
15 
13 
19 
8 
4 

12 
6 
8 

15 

. 

. 

. 

d 
5 a . 
9 

I1 
17 
16 
24 
15 
I O  
I9 
LO 
12 
13 
8 

10 
14 
9 
8 

18 
7 

15 
6 

7 
15 

7 
1c 
l i  

t 
4 
t 

11 

i o  

2 

; 

. 

. 

i B 
4 

13 
14 
I8 
14 
27 
I2 
13 
2.5 
11 
13 
19 
12 
9 

18 
7 
8 

25 
9 
5 

8 
11 

17 
7 

13 
19 
4 
4 

15 
3 
4 

1s 

. 

20 

22 
1 

. 

. 

h $ 
. 
22 
19 
20 
15 
34 
17 
15 
2s 
19 
16 
19 
15 
I6 
17 
9 

13 
24 
13 
14 
20 
16 
12 
24 
5 

20 
9 

I4 
23 
10 
9 

17 
4 
9 

20 
. 

. 

G. 
I 

h . 
17 
11 
19 
1s 
26 
14 
6 

20 
12 
12 
17 
12 
10 
12 
9 
7 

18 
8 

11 
13 
11 
10 
15 
9 

20 
6 
8 

15 

6 
10 
5 
4 

14 

8 

. 

. 

1 4 
. 
18 
14 
17 
18 
21 
15 
6 

18 
13 
14 
17 
7 
9 

13 
12 
9 

17 
7 
6 
8 
s 
8 
9 
5 

22 
6 
5 

16 
6 
6 
7 
4 
4 

i o  
. 

. 
ri 
$ 
Q m . 
18 
19 
18 
23 
24 
14 
13 
22 
13 
15 
18 
13 
16 
17 
10 
13 

14 
16 
17 
16 
15 
23 
6 

22 

9 
17 

13 
3 
5 

11 

20 

io  

i o  
io 

. 

5 
5 . 
13 
I O  
I1 
21 
13 
13 
13 
25 
I1 
11 
13 
9 

12 
15 
13 
9 

22 
10 
11 
1s 
11 
10 
18 
12 
16 
12 
11 
17 

B 
s 

1c 
B 
8 

15 
. .  

I 1918 
.... 

Independence ...... 
Phoenix 
Yuma do .... 13 

TABLE 2.-Number of days on which the cloudiness did not exceed 10 per .. 
cent . 

. 
I 

Harqua Hala . 
In  order to show the degree of cloudlessness of Wenden, 

as compared with other stations in the Southwest. we 
ive here a table of values kindly furnished by Dr . H . H . 

kmbal l  from records of the Weather Bureau . It will be 

. 

. 

i 

F 

%a 

. 
a20 
167 

as0 
901 
M) 
236 
809 
187 
151 
213 
164 
137 
#)6 
218 
as0 
as0 
142 
143 
198 
169 
125 
219 
188 
213 

lW 

I . 

!i 
2 
E 
P 

. 

9 
8 
7 

22 
15 
12 
18 
7 

10 
7 
6 
7 
9 

16 
9 

14 
4 
5 
8 
4 
5 

10 
10 
9 

20 

. 

3 z! 

24 
23 
29 
26 
28 
23 
29 
29 
20 
19 
26 
18 
17 
22 
19 
24 
27 
17 
16 
22 
17 
16 n 
17 
19 

. 

. 

6 
h . 
25 
22 
23 
23 
24 
22 
23 
28 
21 
17 
10 
19 
16 
23 
15 
20 
28 
16 
18 
23 
20 
13 
2ti 
15 
21 

. 

& 
I 

cr . 
19 
15 
25 
23 
28 
21 
23 
24 
17 
13 
21 
13 
11 
17 
23 
25 
27 
11 
12 
18 
14 
10 
16 m 
20 

. 

ci z 
4 

21 
14 

28 
21 

21 
23 
16 
14 
21 
11 
11 
20 
23 
26 
24 
8 
8 

12 
11 
11 
13 
17 
23 

. 

20 

m 

. 
5 
P 

c I 
3 . 
21 

22 
25 
24 

27 
25 
17 
17 
23 
17 
20 
23 
21 
25 
26 
17 
18 

19 
16 
24 
19 
22 

20 

20 

m 

I 
Station . 

seen that for 12 months there were almost two-thirds of 
the davs at Wenden when the sky did not exceed 10 per 
cent cloudy in the morning hours . Another feature 
which was regarded as favorable was the revalence of 
dwarfed vegetation in the desert and upon dount  H a r y  
Hala . The a ti- 
tude of Mount Harqua Ha1t-i above sea level is 5. 650 feet. 
and above the surrounding country. which lies about 
2. 000 feet above sea level. it is 3. 700 feet . These values 
exceeded those of other mountains proposed . This also 
favors a clear sky as 

Readers should the fact that though 
the stations show somewhat 
less cloudiness than Wenden. we were concerned to find 
isolated but accessible and habitable mountains of con- 
siderable height above the plain. so as to avoid surface 
dust . Such mountains were not available near Yuma 
and Needles . 

This would tend to keep down dust . 

Cima .............. 7 8  m .. 12 
Bagdad do .... 4 
Wenden do .... 11 
Indmendence ...... 5 a  . m ... 22 



FIG.~Z.-Smithsonian Observa Mount Harqua Hala, Ariz. Condition in 1922. 

F ~ ~ - I n s t m e n t s ,  Mount, Harqna nllY. &. A. GA-a.,J ,,serving . 
with pyrheliometer. FIG. 3.-Wenden, Ariz., Mount Harqua Hala in distance. 

d 
FIG. B.-Dwelling at Montezuma, Chile. WQ. .i.-Obserwtory at Montezuma, Chile. (Cave near mountain summit.) 
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13 

10 
9 

13 
23 

16 

u ia 

TABLE 2.-Number of days on which the cbudiness did not mceed 10 
per cent-Continued. 

13 16 12 

2 5 2 8 2 5 2 3  

11 11 7 

19 17 11 
25 U i 2 1  

m 19 12 

m 19 ia 
12 13 14 

16 12 i 10 

I 
i 

Station. 

I--- 

CLma .....___._._._ Day ..._ 4 
Bagdad _._________. [ . . .do .___ 1 4  
Wenden ._._._.__.. ... do ..-- I 3 
Independence _...._ ! . . .do .._. 9 
Phoenix _____.  .___. I...do .... I 6 
Yllma.. . . . . . . . . . . . , _ . . d o  _ _ _ _ !  14 

Flagstaff __.._.__.__ 5p.m.. 7 

Yums ..._.____._.. l-.:fln .... I 15 13 
Phoenix .________.. i.. do .__. I 8” I 

3 
4 
5 
9 
4 

10 

- 

+ 
I 
3 

8 
13 
27 

X 
8 

10 
9 

10 
20 

- 

- 

- 
4 
0 z - 
10 
10 
23 
6 
6 
8 

17 
10 
16 
- 

jl9191 

15 I 14 ’ 17 13 146 
18 15 1 19 18 177 
13 25 I 23 23 275 
14 9 12 7 111 

9 14 146 

. _. - . 

Independence ____.. I D y . . : l  19 
Phoenix ..___..__._..._ o... 14 
\umS .._.___.._.__ I...do _ _ _ _  I 17 

In  consequence of the rapid rise and abrupt approaches 
to the summit of Mount Harqua Hala, there are no means 
of access except a steep and narrow trail, difficult to 
me for packing parcels of large size or weight. On this 
account it seemed best to construct tshe building (40 by 
10 feet) of adobe bricks, which were macle on the summit, 
with sand, mud, and water, all collected within a mile of 
the buildin The walls are 12 inches thick. The lower 

level of the ground except a t  the southern end, and here 
the dirt and stones removed at the other end were heaped 

ainst the walls so as practical1 to make all but the 

course, is highly favorable to a constant temperature for 
the instruments. 

The station on Mount H q u a  Hala was first occu ied 

tember 25, 1920. Observations were begun there on 
October 3, 1920. Since then the observations have been 
‘carried on as follows: 

Date. Observer. 
(C. Ci.  Abbot. October 3, 192oJanuary 21, 1921.. . . - . - . - . . . . . . A. Qlweley. 
L. I%. Aldrich. 

JBB- 21-Apd 22, 1921 ._..___._. ._ .- .. - --. . .. . . 1. -4. Greeley. 
A. 14.. Moore. 
F. A .  Greeley. 

During Mr. Moore’s administration, Mrs. Moore not 
only has assisted occasional1 in corn utations, but has 

the station as well as attending to the household work 
and keeping the place attractive and homelike. 

Man improvements have been made through the kind- 

away part of the adobe walls, so that  on Mrs. Moore’s 
suggestion, they were sheathed with sheet metal. A small 
shop was erected. Water tanks of cement, having a 
total stor e of 2,000 gallons, were built by Moore and 
Greeley an 5 connected to the roofs to catch the rain and 
snow water. An ingenious shower bath, of Mr. Moore’s 
design, makes summer heat more tolerable. A sulphur- 
dioxide refrigerating lant called the “ Kelvinator’ aids 

devices enable the staff to “listen in” as far east as 
Schenectady on favorable occasions. A wire telephone 

rooms for t 9i; e instruments are almost entirely below the 

sout up Y! ern wall of the lower story un B er ground. This, of 

by Messrs. C. G. Abbot and L. B. Aldrich about E ep- 

April 22, 1921-Pmnt ..__ -. -. . - - .  . -. . -. . . . - - - . . 

always cooperated with ent E usiasm I; or the morale of 

ness o s Mr. John A. Roebling. Heavy rains waahed 

to keep food, and ma R e it palatable. Wireless telephone 

to Wenden is of the very greatest use. At the foot of 
the mountain trail is a small garve  to kee the Ford 

to and from Wenden. I&. Ellison, a mining prospector, 
has been an exceptionally kind neighbor, and makes 
regular trips to Wenden for mail and supplies. 

automobile used to trans ort supplies over t B e 11 miles 

THE SOLAR OBSERVATIONS. 

After making man days of “long method” observe 
tions to determine t i e relations of atmospheric trans- 
mission to values of the “Function” (which is found by 
dividing the p anometer measurement of sky radiation 
near the sun the value p / ~ ~ . ~ .  as explained in our 

sion curves” were plotted for Harqua Hala.? The air 
masses chosen for these curves were 1.3, 2, and 2.7. As 
was the case at Calama and Montezuma, it was impossi- 
ble to determine these curves satisfactorily at  high 
values of the “Function,” such as attend the most 
humid days of summer. For at  such times the atmos- 
phere almost iiever remains uniformly transparent long 
enough to determine its transmission coefficients by the 
“ long method.” Accordingly, we expected that sys- 
tematic errors would be found to be associated with the 
work, depending on the values of the “ Function ” or OII 
thc values of (‘ precipitable water” in the atmosphere. 
For this reason we withheld the Harqua Hala work from 
publication for two years, until so large a mass of data 
accumulated that it could be treated statistically to 
determine and correct these systematic errors. 

I t  proved best to determine the errors primarily as 
functions of ‘;precipitable water.” But when this was 
done, sli lit a ditional corrections were found desirable 

Our procedure has been first to group all the solar con- 
stnnt values at  each of the three air masses, 1.3, 2, 2.7, 
separately, between limits of “preci itable water” as de- 

seemed desirable to eliminate changes depending on the 
monthly march of the solar constant before taking means 
of these groups. Having h e a d y  found by similar studies 
that no sensible corrections are needed at  Montezuma, 
we took the monthly mean values derived at  Montezuma 
~ t s  indicative of the march of the solar constant. They are 
as follows: 

TABLE 3.--c7orrcctbtu to constant Bun. 

account of Chi 6 ean observations) “ Function transmis- 

at  very B urge and very small values of the “Function.” 

termined from the bolographs by P owle’s m e t h ~ d . ~  It 

N u m b r o f d a  ys............j m I w 1 m j 9 i 7 j 12 I 16 

C m t l o n t 0 1  .%XI.......... (+.OM +.ooa -.w7 -.om -.m +.m1 +.m Y e a n d u e  ....._._._.___.. I1.w 1 . m  1.857 1.955 1.950 1.949 1 . ~ 1  

1921 

a See Annals Astrophysical Observatory. Vol. IV m.6 and 7. 
8 See Annals. Astrophysical Obseroatorg, Vd. IIk. p. 171. 
4 These values M e r  sllahtlv from those glven in Tabla 5 on 8cwUnt of including 



74 MONTHLY WEATHER REVIEW. FEBRUARY, 1923 
TABLE 3.--Correctwns to constant sun-Continued. 

10 

From these data we felt that we could approximately 
eliminate from our Harqua Hala ou s long continued 
de artures of the solar constant %v y a tering each indi- 

last line of the preceding ta le. Thus all va ues for Jan- 
uary, 1921, were decreased by 0.005, while those for July, 
1921, were increased by 0.003, etc. This correction de- 
signed to eliminate the general march of solar variation 
having been made, the mean values of the solar constant 
corresponding to each group were found and plotted 
a ainst mean precipitable water for the same group. 
T%us were determined the corrections to be applied to 
reduce solar constant values to a uniform amount of 
preci itable water. The results were quite definite in 
tren a and on the whole satisfactory. 

was a considerable ranoe of “ Function” values. %:% 
the data in each ‘Pprecipita.ble-waterJJ group wer: 
re rouped with reference t.0 the value of the Function 

ing, i t  appeared that certain small additional corrections, 
never reaching so much as 1 er cent, and seldom as 
much as one-half per cent, shou P d be applied to eliminate 
residual errors depending on the “Functions,” and not 
fully removed by the first process. 

Having in these ways found the best values of the 
corrections necessary to remove the influences of water 
vapor and “Function” value on solar constant work at 
Harqua Hala, one further systematic correction was 
required. The Harqua Hala observations proved to be 
on the whole a little smaller than those made at Mon- 
tezuma. In  order to obtain a homogeneous system so 
that values which were observed alone a t  Harqua Hala, 
or alone a t  Montezuma, would be comparable with t,hose 
observed a t  the other station, or with mean vdues 
from both, a small horizontal increase was made in the 
Harqua Hala values to bring them up to t-he scale of 
Montezuma. 

We now returned to the originnl observations a t  Harqua 
Hala (not modified to allow for so1a.r changes), and takine 
into account the air mass, the “precipitable water, ’ 
and the “Function” prevailing, we applied to each 
value independently the corrections statistically deter- 
mined, as above described, from, the discussion of them 
all. Readers will note that these corrections do not 
depend on Montezuma work escept in t.wo ways. First, 
the ap arent monthly march of the solar constant ha.. 
been eyiminated from the water-vapor corrections a t  
Harqua Hala by considering Montezuma monthlv 
mean values. Second, a slight horizontal increase of dl 
Harqua Hala observations has been made to bring 
about an homogeneous final scale of values. Obviously 
neither of these modifications can have brought to bear 
any influence from Montezuma on the uariabdity of the 
sun as determined at Harqua Hala. 

B f vi B ual value by the appro riate amount iven in the 

However it was noticed that within each grou 

w % ich prevailed. Upon examination of the plots result- 

This was a little over 1 per cent. 

The following tables ive, besides the individual 
results a t  both stations, tfeir weighted means, and the 
final weighted mean. In weighting, we have considered 
the observers’ notes as to t8he sky conditions prevailing, 
the number of observations, their agreement, the am 
mass ( iving large air masses half weight), and have 

determinations which were unsatisfactory at one of the 
stations. The grades given mean “ satisfactory, ’’ “less 
satisfactory,” and “ unsatisf actory. ” 

We have made no use of “long method” values at 
Hargua Hala, esce t for determining “Function trans- 
mission curves. ” b e  consider them individually so 
much less accurate than “ short-method ” values, because 
they are influenced by clearing up or hazing up of the 
atmosphere, while short method values are not, that to 
include them in the mean values would injure the work. 
The observers a t  Montezuma have been accustomed to 

“long method” values half weight. We have !P t ought it best not to alter’ their “weighted mean” 
values ahead published in the MONTHLY WEATHER 
REVIEW, but Kave modified the grade assigned. 

In  a preliminary Table 7 we give values for Montezums 
observed in August and September, 1920. The columns 
are identical in character with columns 1 and 7 to 12 of 
the main table described below. 

First, date; 
second, third, and fourth are the decimal parts of Harqua 
HaIa solar-constant values derived by the short method 
from observations nearest 1.3, 2, and 2.7 air masses, 
respectively; fifth, ives the weighted mean of these, and 
sisth its grade. 8 olumns 7, 8, 9, and 10 are similar 
Montezuma values, nearest the air masses 1.5,2,2.5, and 
3, which were ado ted in drawing the “Function trans- 

values at Montezuma. Column 12 wives the weighted 
mean of Montezuma values, and co8nn.n 13 its grade. 
Column 14 gives the finally adopted solar constant value 
for the day and column 15 its grade. 

In cases where more than one obseiTation was made 
near one of the standard air masses only the mean value 
of them is given. A small figure, like an exponent, indi- 
cates for this mean value how many observations it 
re resents. 

%e have been particular1 interested to ascertain how 
closely the observations OT the two stations duplicate 
each other. We have, RS said above, a plied a small 
horizontal increase at  Harqua Hala to Iring the two 
series to the same scale. We hope that it will prove that 
the magnitude of this, and of the corrections depending 
on huniidit , will be reduced, now that the work haa 

A comparison of values, howerer, will show the magni- 
tudes of the accidental experimental and local atmos- 
pheric errors in the work of 1920 to 1922. In  ma 
such a comparison, we have felt justified in rejectin 
days marked unsatisfactory at either station. Tfose 
rejected include a number of de s of Jtinuery, February, 

at Montezuma threw back the daily work there to single 
long-method determinations. There remain in common 
observations distributed as shown in the following table, 
which gives differences H. H.-Montezuma. 

omitte 8; from final means, or given small weight, the 

The main Table 8 contains 15 columns. 

mission curves” t e ere. Column 11 gives long-method 

been broug K t to an identical basis a t  the two stations. 

9 
and March, 1922, when an acci J ent to the pyranometer 
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TABLE 4.--diean diflmmas (H.  H.--Montezuma). 

1920. 1921. 
-- 

Oct. I N O ~ .  I Dee. !- Jan. I Feb. I Mar. I Apr. I May. 

Number ofplus .... 3 

_____ -- - - 
I 19?1. 

'i June. I July. i Aug. 1 Sept. 1 Oct. I Nor. I Dec. 

2 
5 

Accordin to this summary, the numbers and averages 
of plus anfminus deviations are nearly equal. There 
is no certainly discernible monthly march tending to 
alter the prevailing sign of difference during the year, 
notwithstanding that the two stations are on opposite 
sides of the Equator. The mean difference, without 
regard to sign, is approsimately 0.68 per cent of the solar 
constant. Dividing this by 45 and multiplying the 
quotient by O.S.4, t.he probable accidental error of a single 
good day's determination at onc statim comes out ap- 
proximately 0.41 per cent. We consider this satisfac- 
tory, but we hope it will be found that the new work to 
follow January, 1923, will give a still closer accord 
between the two stations. 

rimarily to reveal, 

we must look with hi hest interest on a comparison 

out intervals of the high and low values. The observa- 
tions are so broken, especidly in Chile, that consecutive 

As the purpose of the work is 
confirm, and evaluate variations o P the solar constant, 

designed to indicate if t % e. two stations agree in pointing 

however, we may point out the 
lotting is an unsatisfactory 

ber 1 to 1s; 1931, January S to 
4, April 1 to 17, November 17 

!I 
January 15 to 19, February 12 to  22, as revailingly 
high, and the periods 1921, June 4 to 13, Octo er S to 22; 

FIG. 7.--Dally duplicate observatioub of the solar constant at Mount Hsrqua Hala, hrir: iordinatrsl, snd bfontezuma, Chile (abscissa). 
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1922, January 4 to 12 and March 1 to the end of our The average monthly mean differrnce, 1-1. H.-Monte- 
period in September, as prevailin ly low at both stations. zuma, is about 0.3 per cent. It is very reassuring not to 

the broken character of the data, consists in plotting the particular parts of the year, such as would indicate (t 

duplicate daily observations at the two stations as yearly eriodicity due to erroneous observations. For it 

A more satisfactory method o H comparison, in view of perceive in the plots a definite tendency to separation at  

abscissa and ordinates, respectively. In such a plot! real should % e recalled that summer of one station is winter 

: -GHAROUA HALA 
+-B MONTEZUMA 
-GENERAL MEA1 

I I I I I I I 
I a" 

NOV JAN MCH MAY JULY SEPT NOV JAN MCH MAY JULY SEPT - --__- __ - - __ . - 
1920 1921 192: 

no.  (I.-Xonthly mean values of the sdac constant compared. 

solar variations stretch out the data along B straight 
line at  45" inclination. 

of the other. It would not have been surprising 11nrl 
We give such a plot in Figure 7. there been residnd enois due to temperature or to 

We also give in tho followinp Table 5 the monthly mean vailing altitude of the sun above the hoiizon, arid 
1 . .. -7 - a d  1 I _ _ _ _ 1 _ . 1  AI---- I---- .,c :mrrr.nbn-n.\ +Lo,- xx,n,,lcl hnoe u,nl.kDrl values at eacn station. we nave omimea values graueu ii ie~e UWII UI MI~UILZUAW rArGyr ..VUI.I =-.- ..-...... 

"Unsatisfactory." It is not to be expected that these will oppositely in the two henlispheres to produce notable 
accord as well as they would if no days were lacking. discrepancies. 
because they do not coincide in time, man: days not Renders will obsei.ve that the ra id fall of the solar 
being common. However, the general tien is closely radiation from November, 1921, to t e close of the period 
the same, as Figure S shows. iincler discussion is n veiy outstanding feature of the 
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Date. 

1810. 
1 .................... 
2. 
3 ............................ 
5... ......................... 
6 ............................ 
7 
A ............................ 
9 ............................ 
in ............................ 
11 ............................ 
12 
13.. .......................... 
11 ............................ 
15 

4 ............................I 

............................ 

results. In order to show how very unusual and re- 
markable this is, we give in a small-scale plot at  the top 
of the figure the curve of monthly mean values from 
Au st, 1918, when the Chilean station was established, 

making. The Calama values are given in Table 6. It 
is apparent that in these four years there has never been 
any solar chan e so marked and extraordinary as the one 

kilson indicated a parallel to it, with the possible a c e  

qualification that the Mount Wilson values never covered 
more than half of the year, and frequently less. 

Unpublished observations a t  Arizona and Chile since 
September, 1922, indicate that the low solar values con- 
tinued and erhaps became still more pronounced. 

weather conditions of recent months wi 1 be for meteor- 
ologists to decide. 

to !T eptember, 1922, the close of the comparison we are 

‘ust mentione 3 , nor have our observations a t  Mount 

tion of 1913. This statement, however, is subject to t I!- e 

Whether this R as an important bearin on the unusual 9; 

Solar amstant. 

1.5 I 2.0 I 2.5 3.0 Long. M W .  

I ........I........ ................................ .................................................................... 
! ........................ 919 1.919 ........................ 922 1.821 

R82 ........................ 1.962 .................................................... 932 1.932 
919 9!a3 ................ 1.922 
9w 939 9% ........ 1.937 
9x3 915 ................ 1.821 
923 924 927. ....... 1.955 .................................................... 932 1.932 

921 ........................ 1.921 
! 915 828 1.920 

I ........................ 9 n  1.927 

I ........................ 979 1.979 

........ ........ 

TABLE B.-Unthly mean vahes compared. 

[“Unsatisfactory” values omitted, I!+ retaIned.1 

13 
12 
22 

1.9L7 
1.943 

! 1921 I lSa0 

20 5 26 19 17 10 
17 17 5 11 14 12 
!23 21 27 ‘23 W 15 

1.933 1.m 1.93i 1.943 1.846 1.958 1.949 
1.939 1.947 1.9351 1.953 1.846 1.950 1.952 

I Oct. I Nov. I Dee. 1 Jan. I Feb. I Mar. I Apr. 

No.,Harqua Hala .......... 
N o  Montezuma ............ 
No::in mean ............... 
Mean Harqua Hala. ...... - 1  
Mean’ Montezuma.. ....... 
1Iarqh HabNontecumn . . 
General mean. ............. 

11 

25 
1.934 
1.944 

1.943 

m 

a 010 

10 
25 
25 

1.950 
1.950 
0. O00 
1.049 

3 
21 
t 

1.957 
1.957 
0. O00 
1.955 

9 
9 
14 

1. geg 
1.955 
0.013 
1.858 

17 
7 

1.950 
1.956 

-0. 0O8 
1.951 

m 
9 
13 
18 

1.944 
1. M 
1.940 

-a oca 

15 
16 
20 

1. M 
1.944 
0. OM 
1.947 

I 1921 

1 May. I June. I July. 1 Aug. 1 Sept. I Oct. I Nov. I Dee. 
---__---- 

No HarquaHala.. 
No: Nontpxuma.. . 
No.,in mean.. ..... 
Mean HarquaHala 
Mean: xontezuma. 
Harqua Hala-Non- 

tezuma.. ........ 
Ocueral mean ...... 0.010 -0.m -0.011 awl -o.oio 0.000 a m  -0.m 1.g191 1.934j l.Bw/ 1.8381 l.gMj 1.~71 l.ey/ l.gjl 

No HarquaHala.. 
No”Mon tezuma.... ~d.’,in mean.. ..... 
Mean Harqua Haln  can' Nontenima.. 
I i a r q h  Hala-Mon- 

tezuma.. ... 

21 16 

1.947 1.913 1.937/ 

-0. ooj 
1.927: 

1.917 

0.012 
1.927 

0.008 1.917~-1.911~ ami i 0. mi:-a 028 
1.9171 1.807 

1 This month is ineom lek .  A change iu a paratus was made at Harqua Hala after 
Sept. 20, so that the tafle closes with that &. Ouly two satislaetory observations 
heme reuorted from Nontezuma, and these quite out of the general trend, the large 
diflek.u& botween the stations should be disc6imted. 

Average monthly deviatlon (Haqqua Hala-Moutezuma) without regard to sign, 0.005’1, 
iar 0.3 per cent. Range of solar variation in monthly means 2.5per a t .  

Ciencral means (Nontezuma alone): 
Augwt, 1920, NU. 27, VDlUC. 1.934. 
September, 1920, No. 25, vduc, 1.942. 

TABLE B.-Nonfhly mean walues at CaZnnia, Chile. 

1918 1919 

__ 
Numbrrolobser\.a ti~....j 27 I 1X I 24 23 I 19 19 ’ 20 I hi 
Mrxmvalur ................. 1.954 j 1.414 1.931 11.043 I 1.%2 /1.910 11.942 I 1.941 

TABLE S.-Mmthly m a n  values nt Cdamu, Chile-Continued. 

I 

Number of ohser- 
ratims ........... 1 27 1 27 

Uean value ......... 1.915 1.93i 

Number nf obsen-ations .......... 
Mean value ....................... 

1919 

June. 1 July. 1 Aug. 1 Sept. 1 Oct. I Nw.1 Dee. 
------- 

- . - .. 

1920 

21 
1.945 

We reserve further comment on the results. We hope 
t h y  will prove valunble to meteorologists. As we have 
intimated already, the present outlook warrants the hope 
that more numerous and more concordant observations 
will be available from Januarv 1, 1933. Arrangements 
have been made to continue daily observations at both 
stations until Jul 1935, when it will he earnestly con- 

under what auspices. 
sidered whether t s;; ey should continue longer, and if so, 

TABLE 7.-ilfontenin1a caluur, August-September, 19.20. 

- 
All& 

16 ............................I........ I.... .... 
17 ...................... ........ ....... I 968 
lR... ................. ....... ........ 
19 ............................ 942 ........ m 
21 
22 ............................ ................ 
23 942 
24 ................ 
25.. 
2F, n 
18 951 
28 .................................... ......,........ 916 
30 1:: ......I 021 
31. ................... ........I.. ...... ........I.. ...... 923 

939 
9j6 

.................... .................... 

.................................... ........ 
Sept. 1 ............................ I ................ I ........ 

2 ............................ 1 ................ I ........ 
3 ....................I ........ 9?7 ................ 
3 .................... 
4 

6 ..................... 
8. .................... 
in... 
11 .................... ........ 
12.. .................. ........ 
13.. 
11.. ......... ...... 
15 .................... 
IO. ................... 
17 
1s.. ................. ...... 
19.. .................. ..... 
20 ............................. 

........ 
1.968 
1. tM? 
1.940 
1. E 4  
1.940 
1.945 
1.942 
1. MI1 

1. 94s 
1.9% 
1.951 
1.915 
1.921 
1.923 
1.939 
1.933 
1.952 

1.806 
1.885 

! M I  1.951 
1.964 
1.945 
1.953 
1.9% 
1.94 
1. !MI 
1.943 
1.961 
1.937 
1.951 
1.948 
1.93: 

.................... ........ ! ........ 1.937 
?3.. .................. i 961 1.961 

............................. ........................... .................... ........ ........ ................. . 

I 946 1.W 
! 941 1.941 

1.93g 
27 914 1.914 
2s i I i ~ 952  LO^? 

-30. .................. .:. ... ....I_. ........................................ 

....... 

....... 
7 .................... I... ..... !........ I ........ ! ........ I 

....... 
21 
!E 

............ 

.... 
............................. ........ 

?I ............................. I ........ ! ................. ! ................ 

h d e .  
- 

0 
S 
S 
S- 
S+ 
S- 
S 
S- 
S 
S+ 
S+ 
S- 
S- 

S+ 
S- 
8 
S 
8 
S 

S+ 
S- 

S 
S+ 
S+ 
S 
R 
S 
S+ 
S 
9 

U+ 
8- 
R 
S 
S+ 
K 
S 

S+ 
S 
S+ 
S- 
P 
S+ 

S 
S 

6 
fi 
S 
B 
Y 
S- 
8 

- ___ I - I I i I_-_- .. - . . . . . . .  _. . . . . .  ! ..................... ......... . 
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TABLE 8.-Hmpa Hala and Moilemma valwa, Odober, 1920, to 
Gqtembet  20, I%??. 

I H. H. solar constant. i Montezumo a ~ c o n s t s n t .  
I I I I 1 - 1  I I I I I . I - :  

TABLE 8.-Harqua Halu and Mvntezumcr valueii, October, 1910, to 
September 20, 19%'-Continued. 

-I-- 
1.93s~ S 
1.9.2s s 

1.951 S- 
1.829 s 
1.01i S- 
1 . w  s 
1.959 s 
1.94i s- 
1.956 s 
1.9P s- 
1.m G 
1.949 s 
1.970 8 
1.950 s 
1.914 S- 
1.94s s- 

i:iii s-. 
1.w s 
1.933 s 
1.916 S- 
1.934 s- 
1.955 S 

i..4 s 

..... 

.__._ 
1 . w  8 
1.813 S 
1.966 s 
1.9a  s- 
1.954 s 
1.915 s 
1.945 S- 
1.9521 8 
1.947 S 
1 952'1 s 
1:9551 s 

1.9%' s 
1.956 s 
1.9511 8- ..... 
1.941 s- 
1.945 F 
1 . m  r 

1.935i S 
1.949' s- 
1.938i s- 

1.956 i s 

1.93y s- ...... ..... ..... ...... 
i.-iiii s 
1968' F 
1:955! s 
1.9591 s- 
1.951, s 
1.9591 :: 
.....I 
I W 5  s- 
1:97il - S  
1 9 5 9  s 
1:95+ 8 
1.9161 G-  
1.953: s 
1853' s 
1.954 Y 
1.959 s- 
1.933 8 
1 . m  u 
1.962 s- 
..-..I 

1:962l s 

..... 
1.9441 s- ..... ___ ._ I  
i * - G  
1.925 Ct- 

1.980. s 

1921. 
Jan. 9 

10 
11 
12 
13 
14 
15 
1 li 
l i  
1s 
1U 
20 
"1 
2 
r3 
.?.I 
25 
'5 
27 
2% 
2 J  
31 

1 
2 
3 
4 
5 

; 
Y 
9 

I 1  
12 
13 
I4 
16 
16 
1 i  
IS 
19 
20 
'21 
?? 
23 
24 
25 
26 
2; 
2s 

1 
2 
3 

in 

! 
1; 
7 
P 
9 

10 
I 1  
12 
13 
14 
15 
16 
17 
IS 
I9 
20 

23 
ZA 
25 
26 
?? 
28 
29 
30 
31 

1 
2 
3 
4 
5 
t i  
7 
3 
9 

10 
11 
12 
13 
I4 
15 
Iti 
17 
1s 
I9 

:; 

.... 

.... .... .... .... .... .... 

........ .... .... 948 .... .... .... ........ .... .... ..... .... .... 
I ........ .... ............ .... ...... ...... .... 

.... ...................... .... .... ...................... .......................... .... .... .... ... 

.... .... ....... .... ..... .... .... .._.I .......... .... .... 

.... .... ........... 
............ ...... ........ ........ .. 

.... 
. 

...... 
W i ,  U .... 945 .... W? ...... 
910; u- .... ...... 
912; U !?34li ...... 
03: E I*.sy.. .. .I_. . .I: .... .I .I: nm: Li ..................... 

.......... 
972 s- 
963 s- 
954 s- 
959 Y- 
9 3  s- 
9 8  8- 
QW S- 
952 s- ......... 

............ 

.... ........ ......I ...... 
...... .... .... ...... .............. .... .... ................ ...... V5rJ s- 

........ ! 94s s- 
.... ...... 915 s 

.... .... .... .... .... .... ........... ........... .... .... ........... ........... 

....... _.._,.._. .... .... ........... 
.. .. ..... .... 

........ ...... .... ...... .... ...... 
...... 
...... 

.... .... .... ...... 
.... ...... ..... 

...... 
1.97'3 s- 
1.968 R 
1.948 s 
1.059 F- 
1.W31 P- 
1.9541 x- 

;:?$I 

...... 

...... ...... 
1.m s- 
1.925 S- 
1.9151 S 
1.94s 
...... . - ...... 

...... ...... 

......I 
1.WMl 4- 
1.940 s- 
1.9591 s- ...... 
1.951 S 
1.948 s- 
1.957 s- 

1965 s- 
...... ...... 
1:wnl F- 
193fiI d 
1:95li 8 
1.9.50; fi- 
1.944. s- ...... 1 
1.927 M ...... 
1.9ull s 
1 . M J  s 
1.95'2 E; 
1.9451 6-- 
1.920I s- 
1.9Bh. K- 
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TABLE %-Hampa Hala and Mmtezuma valwe, October, 1920, to 
September 20, 1922-Continued. 

TABLE 8.-Hwqua H a b  and blontemnw Pralws, October, 1920, to 
Septembw 20, 1922-Gontinued. 

I I H. H. solar canstant. I YonteEuma solar eonatent. H.H sohrconstant. i Montezumasolarconatant. I - I 2 .1  
p ,  ,g f d a 

e 
0 

.... ._ .. 

1921 
Apr. ......... 921 .... ......I 921 s- ...................... i ........... ................................. ................................. 

946 .................. 946 s- 
........ 1 ......................... 

j ........ ! ......................... I ........ I.... ..................... 
I .... ....I ......................... 

................................. 

.................................. 

1921. 
Jiily 31 
Aog. 1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
a3 
24 
25 
26 
27 
28 as 
30 
31 

sept. 1 
2 
3 
4 
5 
I 
;I 

in  
9 

I 1  
12 
13 
14 
15 
16 
17 
1s 
19 
20 
21 
2 
2s 
24 
25 
24 
'27 
2s 
29 
30 

O d .  1 
2 
8 
4 

6 

8 
1 

9 
I I) 
I 1  
12 
18 
14 
15 
10 
17 
I8 
19 
?o 
21 
22 
'23 

1% 
27 
23 
29 
30 
81 

xov. 1 
2 
3 
4 
5 
6 
5 
Y 

1.821 8- 
1.958 R 

1.941 R- 
1.9s s- 
1.951 s- 
1.w2 8- 
1.945 S- 
1.958 s- 
1.950 8- 
1.946 s 
1.950 s 
1.933 8- 
1.950 s 

S- 

S 

S- 
S- 
S- 
8- 
S- 
S 
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1.931 s- 
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919 
914 

945 

92" 
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TABLE 8,-Harqua Hala and Montcncma walucs, October, 1920, to 
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.... ! ! I 1  ....,..._ ...................... 
_I .... i .... 1 ._.-I .......... I I 
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TABLE S.-Harquu Hala and Montencma valut8, October, 19.90, to 

September 80,1922-Continued. 
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June 

July 

Aug. 

Sept. 

7 ........................ I ......... I ........ ....I ...... i ..... ...... I 
8 I .... I .... I .... I ...... I ...... I .... I .... I .... I .... 1:: .... i ...... I: ..... t ...... ; - .  

8 Small figures live exponents indicrtc nnmber of obsrrvatio1:s used in Obtaining 
the mean. 
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TABLE S.-Harqua Hala and .4fontezibina values, October, 1920, to 
September 30,192--Continued. 

I H. H. solar constant. I Montezuma solar constant. I - I 
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Sept. 9 919 W.... 
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11 1910 ........ 
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13 ............. 
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S- 

..... 
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1. RR5’ ::q ...... 
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1.679 
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1. I%! 
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8- 
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S- 

i l l 1  I I , I I t  I I I I - __ __ - . . - - -. - .- 
1 Small figures like exponents indicatc iiumbcr of observations used in Obtaining 

the mean. 

DENSE FOG IN THE TRI-CITIES ON NOVEMBER 3, 1922. 

E. E. Umm, Observer. 

[Weather Bureau Omce, Davenport, Iowa, February m, 1923.1 

London had nothing on the Tri-Cities in the matter of fog this morn- 
ing, u to nearly 9. One of the densest fog blankets which ever settled 
over tgia mection enveloped the community, making it impossible for 
pedest.ria.ns and autoists to see even as fir as LCWRA the st,reet.-From 
Thc Moline Diepatch, Xovember 3. 

least one of the heaviest, that ever occurred in t e Tri- 
Cities (Davenport, Iowa, and Rock Island and Moline, 
Ill.), began as light fog at about 1 a. ni. on Friday, 
November 3, 192,”, changing to dense fog at  about 2 
a. m. and continuing dense to about 9 a. m. after which 
light fog prevailed to about 1 p. m. 

Between the hours of 6 and 8 a. m., when the fog was 
apparently the henviest, the curbings across the streets, 
shrubbery in yards, openings in buildings, and 
trians were entirely invisible to one at  distances o from 
40 to 50 feet, while large objects, such as automobiles, 

and the like could not be seen even faintly 50 

at distances of 135 to 300 feet away, depending on thrir 
intensity. 

Different persons were called up on tshe telephone from 
the Weather Bureau office during the forenoon of Novem- 
ber 3, in most cases before the fog had dissipated, and 
questioned relative to the density of t,ho fog aud the 
visibility. It is trliought that most of the distances 
given are fairly accurate, due to the fact that generally 
they were su plcmented in terms of width of street, 
length of bloc{ , width of city lot, et.c., thus “Can not see 
house across street,” ‘iCould not see o posita curb from 

when stepping up on opposite curb,” “Could not see an 
automobile down town at t.he distance of the width of 
the street,” “Could first see lights of approaching auto- 
mobile about a half block away,” and the like. The 
width of streets in the residential sect.ions of the Tri- 
Cities average about 30 feet from curb to curb, while in 
the business sections they probably average about GO 
feet. 

The fog would coinpare favorabl in intensity wit,h the 

coast,s. sowever, the foiination of such a heavy fog 
in the Middle West is c1uit.e unusual. Light fogs in this 
section are not infrequent, especially durmg the autumn 
m d  winter months, hut, dense fogs where one c m  not see 
the faint outline of a building by day or (t street light. by 
night at  H distance of 500 t.0 700 feet have never occurred 

tor What may be characterized as the heaviest fo 

pedes- 
. Lights on automobiles, locomotives, 
street lights could not be distinguished 

walk,” “ A  person crossing the street ?I ecomes invisible 

heavy fo 6 common at stations on t K e Atlantic and Pacific 


